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ABSTRACT 

Addition of growth regulators to date palm (Phoenix dactylifera L) callus formation medium were 

recorded significantly enormous effect on leaf primordial survival percentage. Modified MS medium ( 

MMS) supplemented with 2iP (3.0 mg/L) + Kin (3.0 mg/L) + 2,4-D (100 mg/L) was recorded high fresh 

weight (g), growth value and the highest percentage value of survival, callus formation as well as the 

highest significant value of embryogenic callus formation % after 4 months of incubation. 

                MMS medium supplemented with NAA (0.1 mg/L) in combination with Kin (0.5 mg/L) was  

 recorded the highest significant values of embryogenic callus growth as well as the highest percentage 

values of embryos formation, number of embryos and embryos fresh weight (g) as compared with the 

other studied treatments. In fact, raised Kin concentration up to the high level (1.0 mg/L) in combination 

with NAA (0.1 mg/L) significantly decreased all the growth characters after 4 weeks of culture 

incubation.   

            On the other hand, individual shootlets cultured on basal MS medium supplemented with NAA 

(0.5 mg/L) in combination with IBA (0.5 mg/L) and solidified with phyto agar (6.0 g/L) were recorded 

the higher values of number of leaves, leaf length (cm) and root length (cm) as well as the highest 

significant values of number of roots and survival % in acclimatization. 

Soil mixture containing compost and perlite (1:1, v/v) significantly confirmed and reflected the variation 

in plantlets survival % after three months of acclimatization ex vitro which, mainly ascribed to the 

strong relationship between the plantlets and their received auxins concentration during growth and 

development on rooting phase in vitro prior to transfer to ex vitro conditions.  
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INTRODUCTION 

              The critical key factor for biotechnology development of date palm (Phoenix dactylifera L.) 

high quality cultivars is the callus regeneration system. Date palm micropropagation was extensively 

studied via different explants material. Several workers attempted to culture shoot tip (Al-Khayri and 

Al-Bahrany, 2001), leaf primordial (Hegazy et al. 2006) and floral bud (Drira and Benbadis 1985 and 

Hegazy, 2008). Date palm was proved to be capable of high frequency regeneration in vitro by 
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embryogenesis and organogenesis. Somatic embryogenesis is defined as a process in which a bipolar 

structure, resembling a zygotic embryo, develops from a non-cell without vascular connection with the 

original tissue (Arnold et al., 2002). Somatic embryos could be formed indirectly through callus 

(Tisserat, 1984) or directly without any intervening callus phase (Hegazy, 2003). Phillips and 

Hubstenberger (1995) reported that repetitive embryogenesis showed the best balance of high 

propagation rates with relatively few off-types. A high auxin level was speculated to be necessary to 

disrupt normal date palm development (Eeuwens and Blake, 1977). In addition, transfers of plantlets to 

greenhouse are depending primarily upon the quality and type of materials produced in the previous 

stages (Hegazy, 2008). Plantlets performance during acclimatization was determined to a large extent by 

the degree of autotrophy (Kozai, 1993).  

The aim of this work was to study the availability of propagate the high quality date palm c 

v. Malakaby (dray cultivar > 20% moisture content in their fruits) in vitro, to have the complete 

regeneration protocol, which considered as a key factor for biotechnology development is a rather new 

approach.  

MATERIAL AND METHODS 

This work was carried out in the Plant Tissue Culture Department of the Genetic Engineering and 

Biotechnology Research Institute (GEBRI), Sadat City, Minufiya University during the period 2005- 

2008. 

Leaf primordial explant were obtained from around 4 years- old offshoots of female date palm c. v 

Malakaby have high quality fruits grown at, Asswan governorate, Egypt. 

 The MS basal medium (Murashige and Skooge, 1962) modified with [ asparagen (100 mg/L), bioten 

(0.5 mg/L), thiamine-HCl (5 mg/L), Ca-pantothenate (2.5 mg/L), a ascorbic acid (75 mg/L), citric acid 

(75 mg/L), Polyvinylpyrrolidone (1.5 g/L), NaH2PO4. 2H2O (170 mg/L) and raised sucrose up to (40 

g/L)] was used. The pH of the media was adjusted to 5.6 with 0.1 M KOH or 0.1 M HCl prior to 

addition of gelrite. Media were dispensed either in a test tubes (20 x 2.5 cm) capped with Bellco Kaputs 

containing 15 ml or in jars containing 50 ml and autoclaved at 121°C and 1.2 Kg/cm² for 20 min.  

Plant material sterilization:  

     For excising the leaf primordial explants, the leaves and fiber sheath were removed from offshoot  

acropetally with a hatchet and sharp knife (always sprayed with etheyl alcohol 70 %) until reached 3.0 - 

4.0 cm in width, and 6.0 - 8.0 cm in length.  

Plant materials were surface sterilized by soaked in  commercial disinfectant Clorox (5.25 % NaOCl) 

solution at the concentration of 2% for 30 min, two drops per 100 ml solution of Tween 20 

(polyoxyethylenesorbitan monolaurate) as wetting agent were used. This process was again repeated 

once. It was then rinsed with sterile distilled water. Another sterilization treatment was used for 10 min 
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by soaking plant material in sterilized mercuric chloride solution (0.1%) containing two drops of Tween 

20. It was then rinsed five times with sterile distilled water and finally soaked in a filter sterilized 

antioxidant solution containing citric acid and ascorbic acid each at concentration of 150 mg/L on the 

refrigerator (8°C for 2 hours, prior to culture. Additional leaves were removed. The leaf primordial 

explant was separated one by one from shoot tip.  

Exp. I: Callus formation:   

Leaf primordial Explants were cultured individually on modified MS medium (MMS) 

supplemented with activated charcoal (1.5 g/L)  in addition to auxin [(2,4, dichlorophenoxy acetic acid) 

2,4,D] and cytokinins [6-(ŷ,ŷ-dimethylallylamino purine) (2iP)],  6-Furfurylaminopurine (Kin) and  6-

benzylaminopurine (BA)  were used (mg/L) ;  

Control (free hormone), 2, 4, D (100), {2, 4, D: BA, 100:6}, {2, 4, D: Kin, 100:6}, {2, 4, D: 2iP, 100:6} 

and {2, 4, D: Kin: 2iP, 100:3:3} and solidified with gelrite (1.5 g/L). Nine replicates were used for etch 

treatment.  

Cultures were incubated in total darkness for 2 months in a growth room at 25±1°C., and recultured 2 

weeks intervals then, exposed to a 16-h photoperiod using fluorescent tubes with a light intensity of 

1500 Lux for another 2 months. After 4 months, data of survival %, fresh weight (g), growth value, 

callus formation % and embryogenic callus formation % were recorded. 

Exp. II: Embryogenic callus regenerated embryos:   

 Embryogenic callus were cultured on MMS medium supplemented with activated charcoal (1.5 g/L) in 

addition to auxin [naphthalene acetic acid (NAA)] in combination with cytokinin [6- 

forfurilaminopurine (kin)] were used (mg/L); control (free hormone), {NAA: Kin, 0.1: 0.1}, {NAA: 

Kin, 0.1: 0.5} and {NAA: Kin, 0.1: 1.0}. Incubation in a growth room was carried out at 25±1°C with 

16 h photoperiod (1500 Lux). After 4 weeks, data of embryogenic callus growth, embryos formation %, 

number of embryos as well as embryos fresh weight   (g) were recorded. 

Exp. III: Embryos growth and development:   

Healthy growing embryos clusters obtained from the best previous treatment were recultured 6 

times once in 2 weeks to the same medium for subsequent growth and development and were subjected 

individually to the rooting media on basal MS medium supplemented with 2 types of auxins NAA and 

IBA in combination and equal concentrations 0.0, 0.2, 0.5 and 1.0 mg/L and solidified with phyto agar 

(6.0 g/L) were used. 

Cultures were incubated under the same embryos formation conditions except raised light intensity 

to 3000 Lux and were recultured monthly. After 2 months, data of number of leaves, leaf length (cm), 

number of roots and root length (cm) were recorded. 
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Exp. IV: Acclimatization: 

Plantlets resulted from etch previous treatment individually were removed from the gelling media and 

rinsed under tap water and then the entire plantlet was completely immersed in distilled water for 2 h.  

Then, the plantlet roots were only immersed for 5 min in Benlate solution (0.5 %, w/v) containing 2 

drops of Tween 20 as a fungicide treatment. Plantlets were individually planted with care in plastic pots 

(5 cm in diameter and 18 cm in length) filled with a soil mixture of compost (call- val universal 

compost- England) and perlite (1:1, v/v). The plantlets were covered with transparent polyethylene 

sheets to raise the relative humidity around the plantlets. The potted plantlets were incubated for 4weeks 

in acclimatization room at 25 ± 1ºC, relative humidity of (70-80 %) and 16 h photoperiod with a light 

intensity of 3000 Lux. Acclimatization of plantlets was achieved through removing the plastic sheets 

progressively longer period each day till it totally removed after a month from transplanting. Plantlets 

were fertigated with nutrient solution containing commercial fertilizer of NPK (Kristalon 0.5 g/L) at a 

ratio of 20: 20: 20. Plantlets were transferred to plastic greenhouse and were left to grow for another two 

months. After 3 months, 15 pots for each treatment were taken and the survival % was recorded.  

Growth value: Embryos growth value of cultured explant was estimated according to the equation of 

Ziv (1992). 

GV = 

FwF   Fw

Fw

i

i Where 

GV = Growth value.  Fwf = Final explant fresh weight. Fwi = Initial explant fresh weight. 

Growth rate: It was determined according to the rate of scalling by Pottino (1981), which included: 

                  1- Poor growth  2- Average growth  3- High growth. 

Statistical analysis: Data were statistically analyzed by one factorial randomized complete design using 

the SAS (1988) package. The Least Significant Differences among levels of each treatment were 

compared using L.S.D. test at 5%, according to Steel and Torrie (1980). 

 

RESULTS AND DISCUSSION 

Exp. I: Callus formation:   

Concerning the effect of growth regulators (2iP, Kin, BA and 2, 4, D) addition to the MMS 

medium on explant growth characters, the results in Table (1) showed that addition of growth regulators 

was found to have significantly enormous effect on explant survival % as compared to the control 

medium. In this concern, Ziv (1991) stated that in vitro explant culturing necessitates a continuous 

supply of growth regulators to the culture medium. The most commonly used growth regulators to the 

culture medium are auxins and cytokinins supplied either singly or in combination at diverse ratios, 

depending on the species and the type of explant.  
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                 Table (1): Effect of plant growth regulators on the percentage of survival,  callus  

                                   formation and embryogenic callus formation as well as fresh weight (g) and   

                                   growth value of date palm leaf primordial explant c.v. Malakaby cultured in  

                                   vitro for 4 months.                                                               

        

Growth regulators 

(mg/L) 

 

 

 

Growth charachters 

 

 Explant% Of Explant 

 

Survival 

 

    Callus 

formation 

 

Embryogenic 

      callus 

    formation 

 

Fresh 

weight 

      (g) 

 

Growth  

   Value 
 

2iP 

 

Kin 

 

BA 

 

2,4, D 

0.0 0.0 0.0     0.0   22.2 
c
 00.00 

c
 00.00 

b
 0.243 

e
     7.7 

d
 

0.0 0.0 0.0 100.0   66.7 
b
 11.11 

bc
 00.00 

b
 1.640 

d
   43.3 

cd
 

0.0 0.0 6.0 100.0 100.0 
a
 22.22 

bc
 00.00 

b
 2.541 

c
   79.3 

bc
 

0.0 6.0 0.0 100.0 100.0 
a
 44.44 

ab
 11.11 

b
 4.306 

b
 107.9 

ab
 

6.0 0.0 0.0 100.0 100.0 
a
 44.44 

ab
 11.11 

b
 4.891 

a
 120.5 

ab
 

3.0 3.0 0.0 100.0 100.0 
a
 77.78 

a
 44.44 

a
 5.043 

a
 145.4 

a
 

    Means within each column followed by the same letter are not significantly different at P= 0.05 

     according to the LSD test.  

The obtained data in Table (1) and (Fig. 1-A) showed that treatment contained 2iP (3.0 mg/L), Kin (3.0 

mg/L) and 2, 4, D (100 mg/L) was recorded high fresh weight (g), growth value and the highest 

percentage value of survival, callus formation as well as the highest significant value of embryogenic 

callus formation % as compared with the other studied treatments. Results are quiet in agreement with 

those obtained by Zaid and Tisserat (1983) they published that, date palm explant cultured on modified 

MS nutrient medium containing 100 mg/L 2, 4-D and 3.0 mg/L 2iP obtained callus formation. In 

addition to, Nazeri et al., (1993) reported that, embryogenic calluses were induced on medium 

supplemented with 100 mg 2, 4-D or 20 mg NAA/litre.  

Nevertheless, it could be simply noticed that the application of 2iP/Kin in combination with 2, 4, D was 

extremely recommended for encourage embryogenic callus formation. On the other hand, addition of 2, 

4, D alone or in combination with BA to the cultured medium had no beneficial effect on embryogenic 

callus formation after 4 months of incubation. In this regard Zimmerman, (1993) reported that, the role 

of 2, 4, D to induce and maintain the embryogenic capacity depends of the explants and this role is not 

yet better understand. Jiaqiang et al. (2003) reported that cytokinin plays a critical role in plant growth 

and development by stimulating cell division and cell differentiation. Tokuji and Kuriyama (2003) 

reported that cytokinin regulates the early stage of auxin-induced somatic embryogenesis in carrots. 

Exp. II: Embryogenic callus regenerated embryos: 
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Embryogenic callus growth and subsequently regeneration to form somatic embryos could be inducing 

on hormone-free medium. The results of Table (2) and Figure (1- B) indicated that treatment contained 

NAA (0.1 mg/L) in combination with Kin (0.5 mg/L) was recorded the highest significant values of 

embryogenic callus growth as well as the highest percentage values of embryos formation, number of 

embryos and embryos fresh weight (g) after 4 weeks of culture duration as compared with the other 

studied treatments. On the other hand, raised cytokinin concentration up to the high level (1.0 mg/L) in 

combination with auxin (0.1 mg/L) significantly decreased all the growth characters after 4 weeks of 

culture incubation.  

    Table (2): Effects of NAA and Kin in combinations on embryogenic callus growth rate, 

                                 embryos formation percentage, no. of embryos and embryos fresh weight (g)   

                      of date palm c.v Malakaby cultured  in vitro for   4 weeks. 

         Treatments (mg/L)                                                                    
 

Growth characters 

 
      

 

        NAA 

 

 

        Kin 

 

 

 

Embryogenic 

callus 

growth 

         rate 

Embryos formation 

 

 

% 

 

No. 

Fresh weight 

(g) 

       0.0        0.0    0.78 
d

 100.00 
a
     2.11 

ab
      0.35 

ab
 

        

       0.1 

       0.1        1.22 
c
   77.78 

a
     2.44 

ab
      0.40 

ab
 

       0.5        2.78 
a 

   66.67 
a
     3.55 

a
      0.59 

a
 

       1.0        2.11 
b
   22.22 

b
     0.89 

b
      0.12 

b
 

  Means within each column followed by the same letter are not significantly different at P= 0.05  

according to the LSD test. Growth rating Scale: 1- Poor growth  2- Average growth  3- High growth 

 Eshraghi et al., (2005) indicated that the effect of growth regulators on callus formation and somatic 

embryos induction in date palm are cultivars dependent. In this regard, Gupta and Grob (1995) reported 

that, somatic embryogenesis proceeds directly or indirectly after exposure of responsive explants to 

critical concentrations of exogenously supplied plant growth regulators during the initial culture phase. 

Ammirato (1986) reported that embryo could be developed indirectly from a cell or tissue with previous 

callus formation. The cells from which the embryo develops are called induced-embryonic determined 

cells (IEDCs). On the other hand, Abo El-Nil (1980) stated that processes involved in controlling 

embryogenic competence are not fully understood. The expression of embryogenesis seemed to be 

controlled by manipulating auxin levels. High exogenous levels of auxins induced cell division and 

unorganized growth while low levels stimulated organization of embryoids.  Nomura and Komamine 

(1985) suggested that auxin might have two different roles in embryogenesis. During the first phase, 

auxin required for the transition from single cells to embryogenic cell clusters. During the second phase, 
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auxin is inhibitory for the development of embryogenic cell clusters to embryos. Moreover, Nissen et al. 

(2003) indicated that the appearance of Glycine max L. Merr. cv Jack somatic embryos is preceded by 

dedifferentiation of the cotyledon during the first 2 weeks on auxin. The arrangement of the new cells 

into organized structures might depend on a genetically controlled balance between cell proliferation 

and cell death. Recently, Sane et al., (2006) reported that, in date palm, dividing small cells had an 

embryogenic appearance, with a protein –rich cytoplasm, small vacuoles and a large nucleus. Cellular 

divisions were observed in the area of the peri-vascular parenchyma in leaf explants and apices after 15 

days. This suggests that these cells could be the origin of the compact globular primary calli that were 

visible in the peri-vascular area of leaf explants after 2 months of culture. 

Exp. III: Embryos growth and development: 

Healthy growing embryos clusters obtained from the best previous treatment were recultured 6 times 

once in 2 weeks to the same medium for subsequent growth and development Figure (1- C and D) and 

were subjected individually to basal MS medium contained two auxins type in different equal 

concentration. Data presented in Table (3) and Figure (1- E) indicated that, individual shootlets  

Table (3): Effect of NAA and IBA in equal combinations on embryos growth and     

             development of date palm c.v. Malakaby cultured in vitro for 2 months. 

 

Treatments (mg/L) 
No. Of 

Leaves  

 

Leaf  

length  

(cm) 

No. Of  

Roots  

 

Root 

 length  

(cm) 
NAA IBA 

0.0 0.0 2.555
b
 9.968

c
 2.444

c
 2.800

b
 

0.2 0.2 3.111
a
 12.576

b
 2.888

b
 3.211

b
 

0.5 0.5 3.555
a
 17.141

a
 3.777

a
 5.533

a
 

1.0 1.0 3.333
a
 15.738

a
 3.111

b
 5.188

a
 

   Means within each column followed by the same letter are not significantly different at P= 0.05  

   according to the LSD test. 

cultured on basal MS medium supplemented with NAA (0.5 mg/L) in combination with IBA (0.5 mg/L) 

were recorded the higher values of number of leaves, leaf length (cm) and root length (cm)  as well as 

the highest significant values of number of roots as compared to the other studied concentrations. In this 

regard, Sane et al., (2006) calculated that, the germination rate of stage three somatic embryos was 82% 

after transfer onto MS medium enriched with 1.0 mg/L NAA, embryos developed leaves and a taproot 

system whose morphology was identical to that of seedlings. Srivastava, (2005) published that, IBA has 

been known as a synthetic auxin for a long time and is the major auxin used commercially for the 

induction of adventitious roots. Recently, it has also been identified as a naturally occurring compound 

derived from IAA via a chain elongation reaction. IBA is also converted to IAA. Thus, IBA may also be 

part of the machinery that maintains IAA homeostasis. In plants IBA, in addition to serving as an auxin, 

may also serve to modulate free IAA levels. Reasons for the greater potency of IBA are unclear. It could 
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be that IBA is more stable than IAA because the longer side chain is more resistant to oxidation; thus, it 

may show greater activity at similar concentrations. On the other side, NAA is often more active than 

IAA in the induction of rooting, its relatively stable in plant tissues and is metabolized very slowly. The 

greater activity of NAA may be related to its greater metabolic stability in plant tissues. Genetic analysis 

further indicated that high and low rooting responces were probably controlled by multiple genes. 

Exp. IV: Acclimatization 

 Data presented in Table (4) and Figure (1- F) showed that, soil mixture containing compost 

and perlite significantly confirmed and reflected the variation in survival % which, mainly  ascribed to 

the strong relationship between plantlets and their received auxins concentration in vitro during growth 

and development on rooting phase before ex vitro transfer in acclimatization. In this concern, Al-Salih et 

al. (1986) suggested that, success or failure of transferred plantlets to greenhouse is dependent primarily 

upon the quality and type of materials produced in the previous stages of in vitro propagation. In 

addition, Sane et al., (2006) on date palm they reported that, rooting without hormone resulted in the 

development of fine ramified roots that were unable to survive when planted in a nursery. However, 

Picoli et al. (2001) mentioned that failure of hyperhydric plants to grow when transferred to soil may 

often be due to malfunctioning of the leaf rather than the poor rootability. The superiority of compost 

and perlite treatment on induction of higher plantlets survival % could be ascribed to their effects on 

sparring more suitable conditions for 

  Table (4): Effect of NAA and IBA on in vitro rooting and their subsequent relation to         

                   plantlets survival %, after transplanted ex vitro for 3 months in acclimatization. 

 

Treatments (mg/L) Soil type treatment 

Survival % 

in 

acclimatization 

 NAA IBA 

0.0 0.0  

  

                 Compost + Perlite     (1:1, v/v) 

              6.67 
b
 

0.2 0.2 13.33
ab

 

0.5 0.5 40.00 
a
 

1.0 1.0  33.33 
ab

 

   Means within each column followed by the same letter are not significantly different at P= 0.05  

    according to the LSD test.  

the growing roots. Perlite could hold three to four times its weight of water as well as it was most useful 

in increasing aeration in mixture (Hartmann et al., 1990, Hegazy et al., 2006 and Hegazy, 2008).  

 

CONCLUSION 

- Plant materials were surface sterilized twice by soaked in commercial disinfectant Clorox (5.25 % 

NaOCl) solution at the concentration of 2% for 30 min, two drops per 100 ml solution of Tween 20 
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(polyoxyethylenesorbitan monolaurate). Then, rinsed with sterile distilled water. flowed by soaking in 

sterilized mercuric chloride solution (0.1%) for 10 min. It was then rinsed five times To minimize fast 

oxidative browning, mother tissue were shortened up to 3 cm then immersed in filtered sterilized 

antioxidant solution containing citric acid and ascorbic acid each at the concentration of 150 mg/L for 2 

hours, prior to culture. 

- Addition of growth regulators to the callus formation medium were recorded significantly      

   enormous effect on explant survival %. 

- Modified MS medium (MMS) supplemented with 2iP (3.0 mg/L) + Kin (3.0 mg/L) + 2,4-D (100 

mg/L) was recorded high fresh weight (g), growth value and the highest percentage value of survival, 

callus formation as well as the highest significant value of embryogenic callus formation % after 4 

months of incubation. 

 - MMS medium supplemented with NAA (0.1 mg/L) in combination with Kin (0.5 mg/L) was recorded 

the highest significant values of embryogenic callus growth as well as the highest percentage values of 

embryos formation, number of embryos and embryos fresh weight (g) as compared with the other 

studied treatments. On the other hand, raised cytokinin concentration up to the high level (1.0 mg/L) in 

combination with auxin (0.1 mg/L) significantly decreased all the growth characters after 4 weeks of 

culture incubation.   

- Basal MS medium supplemented with NAA (0.5 mg/L) in combination with IBA (0.5 mg/L) and 

solidified with phyto agar (6.0 g/L) were recorded the higher values of number of leaves, leaf length 

(cm) and root length (cm)  as well as the highest significant values of number of roots as compared to 

the other studied concentrations.  

- Soil mixture containing compost and perlite significantly confirmed and reflected the variation in 

plantlets survival % which, mainly ascribed to the strong relationship between the plantlets and their 

received auxins concentration during growth and development on rooting phase in vitro before transfer 

to acclimatization ex vitro.  
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  Fig (1): Developmental stages of date palm c.v Malakaby in micropropagation 

                A- Leaf primordial explants during starting stage. 

      B – Embryogenic callus growing and embryos regeneration obtained. 

      C – Repetitive embryos during multiplication stage.  

      D- Well developed shootlets during elongation stage. 

      E- Healthy roots of plantlets during rooting stage. 

      F- Plants in soil mixture of Compost + Perlite (1:1, v/v), during acclimatization. 
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 انعربيانمهخص 
 مه خالل تكون االجنة مهكابىنخيم انتمر صنف ن اندقيق كثارالا

 وحامد البسطويسى   عادل حجازى ،عادل ابسخرون ،  ابراهيم عبد المقصود ،  محمود نصر    
 معهد الهندسة الوراثية والتكنولوجيا الحيوية ـ جامعة المنوفية    

وقةد  شزاعةت ببئاةبث االوزام يلًهيةب وذنك عٍ طسيق حكىٌ االخُت خالل  يٍ يهكببً َخيم انخًس صُفحهدف اندزاظت إنً إكثبز 

 وحكبثسهب وًَىهب يلًهيب  االخُتدزاظت عدة عىايم طبيليت خالل انًساحم انًخخهفت نخكىٌ انحُبونج 

ئقيقةت  ةً  07نًةدة  % 2% ثى َقلة  يةسحيٍ  ةً يحهةىل هيبىكهىزيةد انمةىئيىو يخسكيةص 77زغ انُعيح االو بكحىل االيثيم أئي  

انةً انةخخهم يةٍ انخهةىد ثةى حقلهةب  ئقةباق 07% نًدة 0 7انًسة انىاحدة يخبع ذنك انُقع  ً يحهىل كهىزيد انصابقيق انًلقى بخسكيص 

انخهةىٌ  انةً حقهيةم  يههيدساو/نخةس 057يخسكيةص  حًض األظكىزبيكوحًض انعخسيك نًدة ظبعخيٍ  ً يضبئ االكعدة يحخىي عهً 

  وانخحضيٍ  خالل انصزاعتانبًُ نهُعيح 

 يههيدساو/نخس(0ايصوبُخيُيم ائَيٍ )انًلدنت وانًحخىيت عهً  0662ببئابث االوزام انًصزوعت  عهً بيئت يىزاشيدً وظكىج 

اعهةً وشٌ يةبنيدساو / نخةس( حققةج  077ئاي كهةىزو  يُىكعةً حًةض انخهيةك  ) 4و2يههيدساو/نخس( و 0)ببالضب ت انً انكبيُخيٍ 

شةهىز  4طبشج ويلدل ًَى واعهً  َعبت  ً انبقبء حيت وحكىٌ انكبنط وايضب اعهً َعبت يلُىيةت  ةً حكةىٌ انكةبنط اندُيُةً بلةد 

 يٍ انصزاعت  

ببالضةةب ت انةةً  يههيدساو/نخةةس(0 7) وظةةكىج انًلدنةةت وانًحخىيةةت عهةةً اَةةدول حًةةض انخهيةةكبيئةةت يىزاشةةيدً اظهةةسث انُخةةباح أٌ 

ههيدساو/نخةس(  قةد ظةدهج اعهةً َعةبت يلُىيةت  ةً ًَةى انكةبنط اندُيُةً واعهةً َعةيت نخكةىٌ االخُةت ، عةدئ ووشٌ ي 5 7) انكبيُخيٍ

 اظببيع يٍ انخحضيٍ  4االخُت  بلد 

 ببالضةةب ت انةةً يههيدساو/نخةةس( 5 7) اَةةدول حًةةض انبيىحسيةةكًىزاشةةيدً وظةةكىج يةةع ن االظةةبض بيئةةتأٌ اظةةخخداو انُخةةباح  أشةةبزث

 ً  أكبس األثس  ً ححقيق أعهً َعبت  نهب خى/نخس( كبٌ 6ححخىي عهً  يخى اخبز ) ً بيئت  يههيدساو/نخس(5 7) اَدول حًض انخهيك

 بلةد شةهسيٍ يةٍ انصزاعةت يلًهيةب  وقةد ظهةس ذنةكعدئ وطىل االوزام وطىل اندروز وكرنك اعهً قيًت يلُىيت  ً عدئ اندةروز 

انخسبةت انًكىَةت يةٍ خهةيظ يةٍ انكًبىظةج يةع انبيسنيةج  عهةً بقةبء حيةتأعهً َعبت َدبذ نهُبيخبث  ي انبىضىذ عُديب حققج  األثس

  األقهًت يٍثالثت أشهس يلد حدى/حدى(  0:0)


